INTRODUCTION {#sec1-1}
============

The degree of tracheobronchial compression confirmed on computerized tomography (CT) scan is often used to predict airway difficulty under general anesthesia. We report two cases of large multinodular goiter that caused tracheal compression without any symptoms of breathing difficulty in the patients. Endotracheal tubes with larger external diameter than the measured inner diameter of trachea were used successfully in these cases. We in this case report want to discuss the issues which should be considered before making a decision on the airway management technique in a patient having a large thyroid swelling.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

A 61-year-old, 170-cm height, 76-kg male patient came to the hospital with neck swelling which was gradually increased to the present size in the last 20 years, without any symptoms of dyspnea, orthopnea or dysphagia. The swelling which was 20 cm × 15-cm size extending from the anterior border of right sternocleidomastoid to opposite side, and was diagnosed as multi nodular goiter. The lower border of the swelling was palpable and it moved on deglutition. The patient was a known hypertensive for the last 5 years on tablet amlodipine 5 mg once a day. Patient gave history of tremors of the hand and was on tablet carbimazole 10 mg twice a day and tablet propranolol 10 mg once daily. Patient did not give history of any other features of hyperthyroidism. Preoperatively, patient had deviation of trachea to the right. Airway assessment showed a modified mallampati class I. The thyroid function tests result was within normal limits. Other investigations including pulmonary function tests and arterial blood gas were normal. Ultrasound showed a right lobe size of 6.8 × 3.7 × 7.2 cm. Isthmus was 3 cm. Left lobe was 9 × 3.5 × 9 cm in size. Neck X-ray anteroposterior and lateral view showed homogenous soft tissue swelling from C4 to C7 vertebrae \[[Figure 1](#F1){ref-type="fig"}\]. Laryngotracheal air column was patent. Swelling was indenting on the trachea causing luminal narrowing. CT scan showed grossly enlarged thyroid gland causing tracheal compression, the narrowest part being 0.39 cm in diameter anterior to C5-C6 vertebra, just below the glottis \[[Figure 2](#F2){ref-type="fig"}\].

![X-ray showing the extent of tracheal lumen narrowing](AER-6-229-g001){#F1}

![CT image showing the narrowest portion of the tracheal lumen](AER-6-229-g002){#F2}

Case 2 {#sec2-2}
------

A 60-year-old lady presented with swelling in front of the neck, which was insidious in onset and gradually progressed to its present size in the last 8 years. She complained of slight difficulty in breathing and swallowing. There was no history of orthopnea. She did not have any other comorbidities. Preoperatively, on inspection, the swelling was about 10 × 8 cm on the right side of neck, extending from the anterior border of right sternocleidomastoid muscle to that of the left. Superior border of the swelling was 3 cm below the chin and the inferior border was just above the sternal notch. Trachea was pushed to the left side. The swelling was soft to firm in consistency. Ultrasound neck showed gross enlargement of the right lobe and isthmus. The left lobe was normal. CT scan showed a large well-defined heterogeneously enhancing lesion with necrotic areas within, measuring 7.5 × 6.0 × 8.0 cm in the region of the right lobe of the thyroid. The mass was extending cranio-caudally from C3 vertebra to T1 vertebra \[[Figure 3](#F3){ref-type="fig"}\]. Trachea was compressed and displaced medially, which at its narrowest part was having 1.3 cm anteroposterior and 0.7 cm transverse diameter \[[Figure 4](#F4){ref-type="fig"}\]. The narrowest part was about 2-3cm below the glottis. Other investigations including thyroid profile, pulmonary function tests and arterial blood gas were normal. Airway assessment showed a modified mallampati class 2.

![CT image showing the deviation and compression of the trachea by the large thyroid mass](AER-6-229-g003){#F3}

![CT cross section showing the deviation and compression of the trachea](AER-6-229-g004){#F4}

Anesthetic management {#sec2-3}
---------------------

Preinduction monitors included electrocardiogram (ECG) with heart rate, pulse oximetry and noninvasive blood pressure monitoring. The difficult airway cart including adult fibreoptic bronchoscope, intubating laryngeal mask airway and aintree catheter was kept ready. After securing venous access, 3 minutes of preoxygenation and induction was done in 15-20 degree head-up position. Induction was done with sevoflurane and oxygen with 20 mg intravenous boluses of propofol. Case 1 needed 60 mg and case 2 needed 40 mg of propofol. The patients were deepened till an appropriate anesthetic plane was reached where they were breathing spontaneously but we could assist ventilation. After checking for the ability to mask ventilate, patients was paralyzed with 75 mg succinylcholine. Laryngoscopy showed grade 1 view. Aintree catheter (4.2 mm outer diameter) was introduced through the glottis which went in easily. Size 8 and size 7-mm internal diameter endotracheal tubes was rail roaded through the aintree catheter in case 1 and case 2, respectively. Thereafter, the patient was maintained on nitrous oxide, oxygen and isoflurane. Intraoperative period was stable and the surgeons informed that there was no evidence of tracheomalacia. Postoperatively, the trachea was extubated once the patient was fully awake.

DISCUSSION {#sec1-3}
==========

Very often, we as anesthetists come across large goiters causing tracheal compression. The symptoms caused by tracheal obstruction can be varied depending on the cause, degree and location of tracheal obstruction.

Problems with airway management will be the main concern of the anesthetist when confronted by a patient with a large goiter. The patient may give a history of respiratory difficulties, for example positional dyspnea, associated with a degree of dysphagia.

Pre-operative CT scan or X-ray gives vital information which helps the anesthetist while planning the airway management. It gives us the exact location and extent of tracheal compression or deviation and also the dimensions of the narrowest portion of the tracheal compression site. Anesthetists are often solely guided by the radiological report while selecting the endotracheal tube size which will be suitable for such patients, giving less priority to the site of tracheal compression, its cause or the patient\'s symptoms. When the radiological reports show significant tracheal compression, the anesthetist is often perplexed as to the size of the endotracheal tube which can be negotiated through the narrowest portion of the trachea. While dealing with such scenarios, we must not only consider the absolute measurement of the compressed tracheal region. We must evaluate whether the tracheal compression is due to a benign or malignant tumor, as the size of the endotracheal tube which can be passed through similarly compressed tracheal region in each of these scenarios might be different. Likewise, the location of the compressed region, whether intra-thoracic or not will also be of significant importance. A tumor in the posterior mediastinum does not carry a large risk to the airway. On the other hand, an anterior mediastinal tumor is likely to cause airway obstruction.\[[@ref1]\]

Looking into the cause of tracheal compression, a tracheal obstruction caused by trauma or inflammation, regardless of its position, allows only an endotracheal tube smaller in size than the tracheal diameter.\[[@ref1]\] When there is tracheal compression due to mediastinal mass, the degree of tracheal compression confirmed on CT scan is used to predict the airway difficulty under general anesthesia. A 35% decrease in diameter of tracheobronchial lumen is associated with respiratory symptoms, while a greater than 50% decrease may be associated with complete airway obstruction during induction or emergence from general anesthesia.\[[@ref2]\] But while we are evaluating a radiological report, patients having tracheobronchial compression to the same extent may have different clinical features depending on the nature and site of the compression. Both our patients had tracheal narrowing \>50% radiologically, but not any features of dyspnea or orthopnea, probably because their tracheal compression was due to large goiters outside the mediastinum. In both the patients, there was no respiratory compromise after induction of general anesthesia. Even though there is higher risk of complication during GA in patients with \>50% compression of trachea due to mediastinal masses, the degree of compression in CT scan cannot be regarded as a good predictor of respiratory complications.\[[@ref3]\]

Similarly, tracheal cross sectional area can be used as a guide to predict airway obstruction, with \<50% of the normal predicted area associated with significant anesthetic complications.\[[@ref4]\] But many a times patients does not complain orthopnea even when the tracheal cross-sectional area was \<40%.\[[@ref5]\] Thus there is a marked variation in the correlation of CT findings of tracheal compression due to mediastinal masses and airway complications.

In cases of tracheal compression due to thyroid swellings outside the mediastinum, there are reports that a large benign thyroid tumor per se did not raise the issue of difficult endotracheal intubation.An upper respiratory tract obstruction caused by compression of benign tumors adjacent to the airway outside the thorax, particularly due to thyroid swellings, should allow a larger endotracheal tube for intubation than the measured tracheal internal diameter.\[[@ref6][@ref7][@ref8][@ref9]\] The finding that a larger endotracheal tube could be passed through a narrowed portion of the trachea, provided its lumen was intact has been reported.\[[@ref9][@ref10]\]

We kept 15-20 degree head-up position during preoxygenation and inhalational induction as it also prevents an increase in central blood volume and thereby tumor blood volume and size.\[[@ref4]\]

The spontaneous ventilation preserves diaphragmatic movements in a caudal direction so that a normal transpleural pressure gradient is maintained which minimizes the airway collapsibility.

Difficult intubation in case of a malignant tumor may be due to tracheal invasion and tissue infiltration by carcinoma associated with fibrosis. Fibrosis may reduce the mobility of laryngeal structures and make the laryngoscopic view more difficult.\[[@ref4]\]

Thus, while providing anesthesia to cases with tracheal compression, the airway complications and endotracheal tube size selection shall not depend merely on the absolute value of the tracheal diameter as shown radiologically. The anesthetist has to bear in mind the cause of compression, its site and the patient\'s clinical symptoms while embarking on the airway management.
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